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Abstract 

Three new species, namely Zethus striatus sp. nov., Z. asperipunctatus sp. nov. and Z. nullimarginatus 
sp. nov. from China are described and illustrated. Z. tumidus Nguyen & Carpenter, 2016 and Z. 
angulatus Nguyen & Carpenter, 2016 are newly recorded from China. An updated key to the Oriental 
species of the genus is provided. 


Keywords 


Zethus, Eumeninae, China, new species, new records 


Introduction 


Zethus Fabricius, 1804 is the most species-rich genus within the subfamily 
Eumeninae with 275 valid species, containing four subgenera: Madecazethus 
Giordani Soika, Zethoides Fox, Zethus Fabricius and Zethusculus Saussure, among 


Copyright Hua-Chuan Wang et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC 
BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 


210 Hua-Chuan Wang et al. / Journal of Hymenoptera Research 71: 209-224 (2019) 


which Madecazethus is endemic to Madagascar with two species, both Zethoides and 
Zethusculus are restricted to the Neotropical and Nearctic regions, and the subgenus 
Zethus Fabricius is widely distributed worldwide excluding the Australian region 
(Bohart and Stange 1965; Giordani Soika 1979; Gusenleitner 2011; Pannure et al. 
2016, 2018; Yeh and Lu 2017; Hermes and Lopes 2018; Tan et al. 2018). So far, 
there are 26 described species in the Oriental region. The first review on the Oriental 
Zethus concluding a key to six recognized species was given and then an updated 
key to eight species was provided (Giordani Soika 1941, 1958). In the following 
60 years, eighteen more species were found and described, respectively (Giordani 
Soika 1995; Gusenleitner 1988, 2001, 2007, 2010; Gusenleitner and Gusenleitner 
2013; Nguyen and Carpenter 2016, Nguyen and Xu 2017; Selis 2017, 2018; Yeh 
and Lu 2017; Tan et al. 2018). In our study of the genus Zethus, we systematically 
sorted out all of the references to the Oriental species. Based on the references and 
the specimens which were long-term collection throughout China by us and other 
Chinese museums, a key to the Oriental species are updated and three species are 
new to science. In addition, both Z. tumidus Nguyen & Carpenter and Z. angulatus 
Nguyen & Carpenter are recorded firstly from China. 


Materials and methods 


The pinned specimens examined were collected by using an insect net. Those specimens 
are deposited in Chongqing Normal University, Chongqing, China (CQNU), Central 
South University of Forestry and Technology, Changsha, China (CSUFT), Museum 
of Hebei University, Baoding, China (MHBU), Shanghai Entomological Museum 
C.A.S, Shanghai, China (SEM). Descriptions and measurements were made under a 
stereomicroscope (Olympus SZ61). All figures were taken with Keyence VHX-5000 
digital microscope and Photoshop CS 6 was used to make the plates. Body length was 
measured from the anterior margin of the head to the posterior margin of metasomal 
tergum 2. For the density description of punctures, “sparse” means that distance is 
larger than punctures diameter and “dense” means less than the diameter. Terminology 
principally follows Bohart and Stange (1965) and Yamane (1990). The abbreviations 


used in this paper are shown as follows: 


AE broadened apical expansion of metasomal sternum 1 
BS slender basal stem of metasomal sternum 1 

Al for antennal segment 1, 

A2 for antennal segment 2, 

T1 for metasomal tergum 1, 

T2 for metasomal tergum 2, 

S1 for metasomal sternum 1, 

S2 for metasomal sternum 2, and so on. 
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Taxonomy 


Zethus Fabricius, 1804 


Zethus Fabricius, 1804: xii, 282. Type species: “Zethus coeruleo-pennis Fab.” [= Vespa 
coeruleopennis Fabricius, 1798], by subsequent designation of Latreille, 1810: 328, 438. 


Zethus striatus Wang & Li, sp. nov. 
http://zoobank.org/AEB232FA-2A87-4419-8189-F50AFD58276E 
Figs 1-12 


Material examined. Holotype, 29: CHINA, Guangxi, Baise City, Tianlin Coun- 
ty, CengWangLaoShan National Nature Reserve, Dalongping, 24°29.361'N, 
106°24.076'E, 24—25.VII.2007, Xiang Li leg. (CQNU). 

Description. Female: body length 15.3 mm (Fig. 1), fore wing length 13.7 mm. 
Black, the following parts yellow: clypeus except base and central middle, spot on dorso- 
inner margin of antennal socket, antennal scape ventrally, paired transverse middle spots 
on dorsal side of pronotum, apical bands on T1 and T2; tegula dark brown (Fig. 5). 

Head. Head with short setae, their length slightly longer than posterior ocellar 
diameter; head about 2.1x wider than long in dorsal view (Fig. 2), wider than high in 
frontal view, about 1.2x as wide as high (Fig. 3); mandible with four blunt teeth and 
short setae; clypeus convex in lateral view and about 1.3x as wide as high in frontal 
view, with basal margin nearly straight, apical margin of clypeus frontally truncated 
and laterally cambered, clypeus punctate-reticulate with sparse setae (Fig. 3); frons 
with sparse setae and dense punctures; vertex and gena with dense punctures; gena in 
lateral view as wide as eye, without longitudinal carina; distance from posterior ocelli 
to apical margin of vertex 1.7x as long as distance from posterior ocelli to inner eye 
margin (Fig. 2); occipital carina developed laterally and weak dorsally (Fig. 4); anten- 
nal scape 3x as long as its maximum width, A3 1.4x as long as its maximum width, 
A4 as long as its maximum width, A5—11 wider than long, A12 bullet-shaped, as long 
as its basal width. 

Mesosoma. Length of mesosoma about 1.3x as long as wide in dorsal view (Fig. 5); 
pronotal carina weak laterally and indistinct dorsally, pronotum with dense punctures 
and slightly reticulate dorsally; notaulix distinct on basal half of mesoscutum, mesos- 
cutum with deep and dense punctures, area between punctures striate, in lateral view 
weakly convex; tegula smooth, with very sparse punctures, its posterior lobe triangular 
and well developed which exceeds parategula posteriorly; epicnemial carina distinct; 
mesopleura with deep and dense punctures, slightly sparse ventrally; scutellum flat- 
tened, with deep and dense punctures, area between punctures striate, longitudinal 
furrow on the middle of scutellum (Fig. 5); metanotum sloping down posteriorly, 
with deep punctures; metapleuron almost smooth; propodeum (Fig. 6) with strong 
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Figures 1-12. Zethus striatus sp. nov., holotype | habitus in dorsal view, 9 2 vertex, 2 3 head in frontal view, 
Q 4 vertex in dorsal-lateral view, 9 5 mesosoma, 9 6 propodeum in dorsal view, 2 7 propodeum in lateral 
view, 2 8 metasoma in lateral view, 2 9 metasoma in dorsal view, 9 10T1, 9 11S1, 9 12 T2, °. 


striae and lateral carina, its dorsolateral surface with distinct and oblique striae and 
strong longitudinal carina along submedian carina, posterior surface of propodeum 
with transverse striae along median carina, submarginal carina produced into lamella 
above propodeal valvulae, its lateral surface with punctures along lateral carina and 
weak striae on its lower half (Fig. 7); orifice more or less angled dorsally (Fig. 6). 
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Metasoma. 11 about 2.5x as long as wide in dorsal view, gradually widening from 
one-third of the base, then nearly parallel-sided apically, with maximum width 3x 
its basal width, without medial carina, T1 with deep and dense macropunctures and 
sparse setae (Fig. 10), lateral carina of T1 present in ventral view (Fig. 11); BS of S1 
with median longitudinal carina and narrow from its middle to apex, coarsely punctate 
on apical margin of BS and base half of AE (Fig. 11); T2 without petiole and with 
developed apical lamella, about 1.2x as long as wide in dorsal view, T2 with deep and 
dense punctures (Fig. 12); S2 swollen from the base to near midpoint, subsequent 
portion nearly straight in profile (Fig. 8), its apical margin with lamella; T3 with de- 
veloped and raised apical lamella (Figs 8, 9, 12); subsequent terga and sterna with deep 
punctures, but slightly smaller than those on T2. 

Male. Unknown. 

Distribution. China: Guangxi. 

Remarks. ‘The species is similar to Z. trimaculatus Cameron, 1904 from Vietnam, 
Laos and India by the characters: body with dense punctures (Fig. 1), occipital carina 
developed laterally and weak dorsally (Fig. 4), pronotal carina weak laterally and 
indistinct dorsally (Fig. 5), S2 not tuberculate in profile (Fig. 8). It differs from Z. 
trimaculatus and all other members of the genus by the following character combination: 
apex of clypeus yellow, apical margin of clypeus frontally truncated (Fig. 3) and laterally 
cambered, BS of S1 with longitudinal carina (Fig. 11), propodeum with strong lateral 
carina and its dorsolateral and posterior surface with strong striae (Fig. 6). 

Etymology. The specific name striatus is derived from Latin word: striatus, refer- 
ring to propodeum with strong striae in dorsal view. 


Zethus asperipunctatus Wang & Li, sp. nov. 
http://zoobank.org/5CB359C4-C337-46 1 C-8224-A42D274B3BD5 
Figs 13-25 


Material examined. Holotype, 2: CHINA, Yunnan, Lijiang City, Yulong County, 
Hutiaoxia, 27°22.953'N, 99°53.157'E, 7.V1.2009, Meicai Wei leg. (CSUFT). 

Description. Female: body length 16.2 mm (Fig. 13), fore wing length 13.7 mm. 
Black, the following parts ferruginous: marking on dorso-inner margin of antennal 
socket, antennal scape lower area ventrally, pronotum in dorsal view, tegula, dot on 
lateral of metanotum, apical bands on T1, T2, T3 and middle of S2 (Fig. 13). 

Head. Head with long setae, their length distinctly longer than 2x posterior ocellar 
diameter; head about 1.3x as wide as high in frontal view (Fig. 14), about 1.7x wider 
than long in dorsal view (Fig. 15); mandible with four blunt teeth and dense setae, its 
outer surface with coarse punctures; clypeus convex in lateral view and about 1.3x as 
wide as high in frontal view, with basal margin almost straight, minutely bi-dentate 
apically, depressed space between teeth with a median carina, width of truncation 1/3x 
width of clypeus between inner eye margins, clypeus with dense and long setae and 
dense punctures (Fig. 16); frons with long setae and dense punctures; vertex and gena 
with dense punctures; gena slightly wider than eye in lateral view and without longi- 
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Figures 13-25. Zethus asperipunctatus sp. nov., holotype 13 habitus in dorsal view,2. 14 head in frontal 
view, 2 15 vertex, 9 16 clypeus, 2 17 gena, 2 18 antenna, 2 19 mesosoma, 9 20 propodeum in dorsal 
view, 2 21 propodeum in lateral view, 9 22 metasoma in lateral view, 9 23 T1, 9 24S1, 2 25 T2, 9. 


tudinal carina (Fig. 17); distance from posterior ocelli to apical margin of vertex 1.7x 
as long as distance from posterior ocelli to inner eye margin (Fig. 15); occipital carina 
complete (Fig. 15); antennal scape 2.7x as long as its apical width, A3 1.8x as long as 
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its maximum width, A4 slightly longer than its maximum width, A5—11 wider than 
long, A12 bullet-shaped, as long as its basal width (Fig. 18). 

Mesosoma. Length of mesosoma about 1.3x as long as wide in dorsal view 
(Fig. 19); pronotal carina complete, pronotum with distinct humeral angle and 
reticulate punctures dorsally; notaulix complete, mesoscutum with dense punc- 
tures, gradually shallow from the anterior to posterior portion; tegula smooth, with 
dense and short setae on its anterior and posterior lobe; epicnemial carina distinct; 
mesopleura with deep and dense punctures; scutellum flattened, and with shallow 
punctures and middle longitudinal furrow almost invisible, distance between punc- 
tures about as wide as punctures diameter; punctures on metanotum like those on 
scutellum, but deeper; metapleuron almost smooth; propodeum dull, with lateral 
carina and without submedian carina, its dorsolateral surface with reticulate striae 
(Fig. 20), submarginal carina produced into lamella above propodeal valvulae, lat- 
eral surface of propodeum with sparse and fine punctures (Fig. 21); orifice angled 
dorsally (Fig. 20). 

Metasoma. 11 about 2.2x as long as wide, with medial carina from basal margin 
to one-third of the tergum, gradually widening from one-fourth of the base, then nar- 
rowly toward apex, with maximum width about 3.3x its basal width, T1 with coarse 
and dense punctures (Fig. 23) and lateral carina of T1 present wholly (Fig. 24); BS of 
S1 without longitudinal carina and with sparse punctures, lateral portion of AE with 
weak striae and sporadic punctures (Fig. 24); T2 without distinct petiole, gradually 
swollen from the base to midpoint and nearly straight to apex in lateral view, with 
developed apical lamella, about 1.3x as long as wide in dorsal view, T2 with dense 
punctures, which gradually sparse from the base to apex, distance between punctures 
on the base distinctly less than its diameter and 1—2x larger than puncture diameter on 
apical margin (Fig. 25); S2 swollen from the base to near midpoint, subsequent por- 
tion nearly straight in profile (Fig. 22), punctures on the base of S2 large, punctures 
on subsequent portion like those on T2, but punctures on lateral portion dense, apical 
margin of S2 with lamella, T3 and S3 with dense and small punctures, T3 with thick 
apical lamella, and subsequent terga and sterna with small punctures, distance between 
punctures about as wide as its diameter. 

Male. Unknown. 

Distribution. China: Yunnan. 

Remarks. This new species resembles Z. nigerrimus Gusenleitner, 2001 from Chi- 
na, Malaysia, Laos and Vietnam, with which it has the following common characters: 
clypeus minutely bi-dentate apically, depressed space between teeth with a median 
ridge (Fig. 16), [1 about 2.2x as long as wide (Fig. 23), [2 without distinct petiole 
(Fig. 25), S2 not tuberculate in profile (Fig. 22). It differs from Z. nigerrimus and all 
other members of the genus by the following character combination: body with ferrug- 
inous marking (Fig. 13), gena without carina (Fig. 17); BS of S1 with sparse punctures 
(Fig. 24), S2 blunt angulate in profile (Fig. 22), and propodeum and metasoma dull 
and with dense setae and punctures (Figs 13, 21, 22). 

Etymology. ‘The specific name asperipunctatus is derived from two Latin words: 
asper and punctatus, referring to metasoma dull and with dense punctures. 
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Zethus nullimarginatus Wang & Li, sp. nov. 
http://zoobank.org/AF7 13936-6F3B-48B5-9B43-1 DA9BE727 159 
Figs 26-35 


Material examined. Holotype, 9: CHINA, Fujian, Longyan City, Changting Coun- 
ty, Sidu Town, 25°39.126'N, 116°12.253'E, 1.V.1951, Gentao Jin & Yangming Lin 
leg. (SEM). 

Description. Female: body length 15.2 mm (Fig. 26), fore wing length 13.5 mm. 
Almost black, the following parts yellow: spot on dorso-inner margin of antennal 
socket (Fig. 27), apical interrupted band on T1, apical complete band on T2; tegula 
dark brown (Fig. 29). 

Head. Head wider than high, about 1.3x as wide as high in frontal view (Fig. 27), 
about 1.8x wider than long in dorsal view (Fig. 28); mandible with four teeth and dense 
setae, its outer surface with irregular punctures; clypeus convex in lateral view and about 
1.6x as wide as high, with basal margin straight, apical margin near truncated, width of 
truncation 1/3x width of clypeus between inner eye margins, clypeus punctate-reticulate 
with dense long setae (Fig. 27); punctures on frons reticulate; vertex and gena with dense 
punctures; gena without longitudinal carina in lateral view; distance from posterior ocelli 
to apical margin of vertex 1.8x as long as distance from posterior ocelli to inner eye mar- 
gin (Fig. 28); occipital carina complete (Fig. 28); antennal scape 2.8x as long as its maxi- 
mum width, A3 1.7x as long as its maximum width, A4 slightly longer than its maximum 
width, A5—11 wider than long, A12 bullet-shaped, slightly longer than its basal width. 

Mesosoma. Length of mesosoma about 1.4x as long as wide in dorsal view (Fig. 
29); pronotal carina complete and developed, pronotum with coarse punctures dor- 
sally, weak striae in lower lateral surface; notaulix complete, mesoscutum with dense 
punctures, gradually shallow from the anterior to posterior portion (Fig. 29); tegula 
smooth, with dense and short setae on its anterior and posterior lobe, its posterior 
lobe truncated (Fig. 29); mesopleura with dense punctures, slightly sparse ventrally; 
scutellum flattened, and with shallow punctures and weak middle longitudinal furrow; 
punctures on metanotum dense and coarse; metapleuron smooth; propodeum dull, 
with coarse surface in dorsal view and lateral carina very weak, without submedian 
carina (Fig. 30), its lateral surface with sporadic punctures and without striae (Fig. 31), 
submarginal lamella almost absent above propodeal valvulae (Fig. 32). 

Metasoma. T1 about 2.5x as long as wide, with medial carina from basal margin 
to one-fourth of tergum, gradually widening from one-fifth of the base, then distinctly 
narrow toward apex, with maximum width 3x its basal width, T1 with punctures, 
distance between punctures about equal to the diameter (Fig. 34), lateral carina of T1 
disappeared ventrally (Fig. 35); BS of S1 with sparse punctures, AE of S1 with weak and 
irregular striae and sporadic punctures (Fig. 35); T2 gradually swollen from the base to 
apical margin in lateral view, with developed apical lamella, about 1.2x as long as wide 
in dorsal view, T2 with sparse punctures, area between punctures with fine punctures, 
distance between punctures 1—2x larger than puncture diameter (Fig. 33); S2 gradually 
swollen from basal to apical margin in profile (Fig. 33); punctures on S2 slightly larger 
than those on T2, punctures on center area of S2 sparse, S2 with apical lamella; T3 with 
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Figures 26-35. Zethus nullimarginatus sp. nov., holotype 26 habitus in dorsal view, 2 27 head in frontal 


view, 2 28 vertex, 2 29 mesosoma, 2 30 propodeum in dorsal view, 2 31 propodeum in lateral view, 2 
32 propodeum in dorsal-lateral view, 9 33 metasoma in lateral view, 9 34 T1, 2 35 S1, 9. 


dense punctures and thick apical lamella; apical margin of S3 with dense punctures like 
those on T3; subsequent terga and sterna with slightly sparse micropunctures. 

Male. Unknown. 

Distribution. China: Fujian. 

Remarks. ‘The species resembles Z. velamellatus Tan, 2018 from Zhejiang, China 
by propodeum without submarginal lamella (Fig. 32), S2 gradually swollen from basal 
to apical margin in profile (Fig. 33). It differs from Z. velamellatus and all other mem- 
bers of the genus by the following character combination: apical margin of clypeus 
truncated (Fig. 27), the posterior lobe of tegula truncated (Fig. 29), propodeum with- 
out submarginal lamella (Fig. 32), T1 about 2.5x as long as wide, narrowly toward 
apex (Fig. 34), lateral carina of T1 disappeared ventrally (Fig. 35). 

Etymology. ‘The specific name nullimarginatus is derived from two Latin words: 
null and marginatus, referring to lateral carina of T1 disappeared ventrally. 
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Zethus angulatus Nguyen & Carpenter, 2016, new record 
Figs 36-44 


Zethus angulatus Nguyen & Carpenter, 2016: 27. 


Material examined. 19: CHINA, Guangxi, Guiling City, Xingan County, Gaozhai 
Village, 25°50.901'N, 110°28.976'E, 19.VII.2015, Tingjing Li leg. (CQNU); 19: 
CHINA, Guangxi, Hechi City, Huanjiang County, Chuanshan Town, Linglang Vil- 
lage, 25°1.385'N, 108°5.761'E, 22.VII.2018, Qian Han et al. leg. (CQNU); 1c: 
CHINA, Guangdong, Shaoguan City, Shixing County, CheBaLing National Nature 
Reserve, 24°43.503'N, 114°15.658'E, 22.VH.2018, Chenggiang Wang leg. (CQNU). 


Figures 36-45. Zethus angulatus Nguyen & Carpenter, 2016 36 habitus in lateral view, 9 37 head in 
frontal view, 9 38 antenna, 3 39 antenna, 2 40 mesosoma, 2 41 propodeum in lateral view, 9 
42 propodeum in dorsal view, 9 43 metasoma in lateral view, 9 44 S1, 2 45. Zethus dolosus Bingham, 


1897, mesosomal segment 2 in lateral view, 9. 
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Diagnosis. Female (Fig. 36): black, with the following parts yellow: spot on near 
dorso-inner margin of antennal socket and lateral carina of T1. Clypeus emarginated 
at basal and apical margin, clypeus punctate-reticulate and with long setae (Fig. 37); 
A12 bullet-shaped (Fig. 39); notaulix complete, punctures on mesoscutum gradually 
shallow from the anterior to posterior portion (Fig. 40); scutellum with punctures and 
middle longitudinal furrow; metapleuron with transverse striae; propodeum with lat- 
eral carina (Fig. 41) and transverse striae along median carina (Fig. 42), its lateral sur- 
face with large punctures in upper half (Fig. 41). T1 about 3x as long as wide in dorsal 
view, slightly narrow toward apical margin, T1 with coarse and deep punctures (Fig. 
43); BS of S1 with longitudinal carina (Fig. 44), T2 with apical lamella, punctures on 
the near base of T2 denser and larger than other portion of tergum (Fig. 43); S2 with 
short apical lamella and obtuse angle in lateral view (Fig. 43); punctures on T3 and S3 
dense and deep, T3 with thick apical lamella. 

Male: structure as in female, but differing as follows: longitudinal pale yellow 
stripe on mandible, apical margin of clypeus deeply emarginated with the emargina- 
tion forming a semicircle, A13 elongate, slightly curved (Fig. 38), propodeum with 
strong and oblique striae along median carina. 

Distribution. China: Guangdong and Guangxi (new record); Vietnam. 


Zethus tumidus Nguyen & Carpenter, 2016, new record 
Figs 46-53 


Zethus tumidus Nguyen & Carpenter, 2016: 29. 


Material examined. 14: CHINA, Hainan, Changjiang County, Bawangling, 
19°07.270'N, 109°05.009'E, 11-12.VII.2007, Yibin Ba & Juntong Lang leg. 
(MHBU). 

Diagnosis. Male (Fig. 46): black, with yellow spot on dorso-inner margin of 
antennal socket and brown on S1 and the base of $2. Clypeus with reticulate punc- 
tures, apical margin distinctly emarginated (Fig. 47); ocelli large, its diameter as wide 
as antennal socket (Figs 47, 48); occipital carina complete (Fig. 48); A13 elongated 
(Fig. 49). Notaulix developed, mesoscutum with distinct punctures (Fig. 50); pro- 
podeum with lateral carina (Fig. 51), submarginal carina produced into developed 
lamella, its lateral surface without distinct punctures and striae and with deep and 
large punctures along lateral carina (Fig. 52). T1 2.4x as long as wide in dorsal view, 
maximum width 3x its basal width, then narrowly toward apical margin, with a me- 
dial carina which runs from basal margin to one-third of tergum, punctures on T1 
large and dense (Fig. 53); BS of S1 with irregular and longitudinal striae; T2 with 
slightly dense punctures; T2 and S2 in lateral view gradually convex from basal to 
apical margin, with developed apical lamella; T3 and S3 with dense punctures; T3 
with thick apical lamella. 

Distribution. China: Hainan (new record); Vietnam. 
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A oy abs ————— 


Figures 46-53. Zethus tumidus Nguyen & Carpenter, 2016 46 habitus in dorsal view, 3 47 head in frontal 


view 48 vertex 49 antenna 50 mesosoma 51 propodeum in dorsal view 52 propodeum in lateral view 53 T1. 


Key to species of the genus Zethus from the Oriental region 


T1 about 5x as long as wide in dorsal view ......... Z. fulgens Gusenleitner, 2007 
T1 at most 4.2x as long as wide in dorsal view (Figs 10, 23, 34, 43, 53)... 2 
Head and mesosoma with dense and long golden orange setae.........s eee eens 3 
Head and mesosoma without dense golden orange setae ........scseseseeeeeeseeseeeees 5 


Apical lamella of T3 indistinct; mesoscutum with large and dense punctures...... 
pe ye ee Real nee rn sel oa ea ea a ae Z. celebensis Giordani Soika, 1958 
Apical lamella of T3 distinct; mesoscutum with indistinct punctures ............0.. 4 
S2 with developed lamella; in female, apical margin of $3 with a punctate median 
lobe; in male, antennae black, apical flagellomere rounded apically; apical margin 
GL Glypeus wAtMOU bee Dit Ss us) eee Ca ese Hosen leat Z. soikai Selis, 2017 
S2 without apical lamella; in female, apical margin of S3 without lobe; in male, 
antennae orange, apical flagellomere pointed apically; apical margin of clypeus 
With-twortrangulanteeth:..on.ea1e. ait aa Z. luzonensis Giordani Soika, 1941 


sl gl 


oe) 
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S2-not tuberculate indatéral view (Pigs'8)-22; 33,43 )<.cc2scsctoesuseros se docnaseastnonseeics 6 
S2ttuberculate.inletscal wicwys URI) 45) a esis Ped Boned nnlatal oar aiavin ielasbairatsensaecaal 22 
Bota Iorandals ay thro ut aie eet o.oo ce cv cwun cocoate tes oh eae ead eared 
Le Mee es Aue oh Pee hd em ce OS Z. puehringeri Gusenleitner & Gusenleitner, 2013 


Both T2 and T3 with lamellae (Figs 12, 25, 33, 43, 45, 46)... eeseseeeseereeeees Ti 
Submarginal lamella of propodeum absent (Fig. 32) oo... cece esesseeseeseeseeeeeseeees 8 
Submarginal lamella of propodeum present (Figs 7, 21, 41, 52)... eee 9 


Apical margin of clypeus without depressed space and lateral tooth (Fig. 27); lateral 
carina of T1 disappeared in ventral view (Fig. 35)..... Z. nullimarginatus sp. nov. 
Apical margin of clypeus with depressed space between lateral tooth; lateral carina 
Ol epreset jini venthalviows: ua: Se sachs ow ee Z. velamellatus Tan, 2018 
Occipital carina developed laterally, weak dorsally (Fig. 4); pronotal carina almost 
indiscerpible-dorsally(Pig-<5) ee ates ieaee tte eee ete sous acd taeenttes crete 10 
Occipital carina and pronotal carina complete and visible (Figs 19, 29, 40, 50) ...11 
Apical margin of clypeus emarginated; propodeum with weak lateral carina........ 
Loren rbstetiou sunk, eeuniinireun Br olin rin srurrseineiaee ed, Z. trimaculatus Cameron, 1904 
Apical margin of clypeus frontally truncated and laterally cambered (Fig. 3); pro- 


podeunt-with strong lateral carina Fig2G) Se. isrscssar doses Z. striatus sp. nov. 
Apical margin of clypeus almost truncated or rounded (Figs 16, 27)...........0+ 12 
Apical margin of clypeus distinctly emarginated (Figs 47, 37) .....sesseseeseseeeee 19 
Del arileasid25x aslongras wide tn -dorsal Views. .nxanendtacdtnnee ates taca shale eiemiaetiat 13 
T1 at most 2.6x as long as wide in dorsal view (Figs 23, 34, 53) ...sesceeeseeees 16 
Mempleuron with strong and shen striaet. iss tasestc.tuscetescontreesexdhos nhac las cusates ed 14 
Metapleune hay tt hOut- Sti tacts. 8 ehire ante t he ee LaBelle Tete 15 


Scutellum with weak longitudinal furrow in middle ..... eee eseeseeseeeeeeeees 
Fs rk oOo he, St din, Gdn Bene Ea eRe Asa ae Z. malayanus Gusenleitner, 2010 
Scutellum with deep longitudinal furrow on the apex behind ones 
SF aA roe te 2m cre amt Bp wrt te 2 aod Serger Z. quadridentatus Cameron, 1902 
Tegula and leg ferruginous; T1 narrowly toward apical margin ...... eee 
Dovid: werk arated aN eee he Sette A cr Mh ie leks ata deh teen cs ae Z. varipunctatus Cameron, 1902 
Tegula and leg black; T1 nearly parallel-sided apically... eee eeeeseceeeeeeeseeeeees 
J eG eR Nh OR oe Fa Sent SIR Fe Z. planiclypeus Gusenleitner, 1988 
Al 2DeWALMOUTGISTINCLPELIOle WHO 5 25). 5 eIclasusseucs tooth ciseecs stcuttunbedtann se doctinpudSo nade 17 
NSPaWAL DELICE: chee Men MNT ME EON 8 AO le eee ee 18 
Mesosoma and metasoma almost black; gena with a longitudinal carina............. 
File eee hae aA tei Aas lead na Mua het tia ela bats Z. nigerrimus Gusenleitner, 2001 
Mesosoma and metasoma with ferruginous marking (Fig. 13); gena without lon- 
pifudinalicarinal (PIG ssl J) a.t45 1a doves nn niettences stad oe Z. asperipunctatus sp. nov. 
T1 gradually widening from one-sixth from the base, with medial carina from 
basal margin to near apical margin; submarginal carina of propodeum produced 
intospomited late lain en.tcthecnehenencesccees Z. nanlingensis Nguyen & Xu, 2017 
T1 gradually widening from one-fourth from the base, with medial carina from 
basal margin to one-fourth of tergum; submarginal carina of propodeum pro- 
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Soa on da ose selec Lael ataded esa atts Z. propodeus Nguyen & Carpenter, 2016 


ri Wabout 3x asilotio as side wmgdOtsal Vigw ecu. coccevecsecouewansoscendbetiticdebiduasenicededivat 
cl NAS ERP ERE Ae UL Z. angulatus Nguyen & Carpenter, 2016 
== libless than2-d5x-astone as wide imiclorsall view Avuc.ccssuencpnescobancessescicopneaese 20 
20 A3 2x as long as wide; ocellar diameter as wide as antennal socket (Fig. 47)........ 
Sy eae Ad Wee be MN Wes eter Nek Se Ree Z. tumidus Nguyen & Carpenter, 2016 
—  A3 less than 2x its width; ocellar diameter narrower than antennal socket....... 21 
21 Gena without longitudinal carina; in male, mandible separated from middle 
tooth by a broad notch; clypeus black... Z. taiwanus Yeh & Lu, 2017 
— Gena with a longitudinal carina; in male, mandible not separated by a broad 
notch; clypeus with yellow marking....Z. tansoneus Nguyen & Carpenter, 2016 
22 1 swollen at the base, with lateral margins narrowly toward apex........... ee 23 
—. “W1,subeylindrical, nearly: parallelesided apically 1.00.05. acncesce-steadinestdecnaavusennseee 25 
23 Propodeum without lateral carina... Z. bakeri Giordani Soika, 1995 
=. _JPropodéemna with latetal caritiatsscrcctec css cdeeeutecccchivhcuvdty donetecenzeucceeesieactesred 24 
24 A13 slightly curved; punctures on T2 large and slightly sparse; clypeus with yel- 
XG ATCO ET dd'g | caer eure pte, Penne Z. mandibularis Giordani Soika, 1995 
—  A13 straight; punctures on T2 fine and dense; clypeus black... eee 
Di dele RUN Aa iy anes ER ty ae Z. malabarica Giordani Soika, 1995 
25. Apical lamella of the S2 not reaching the lateral margins of the same sternum .... 
TN A tenet L ena Eom ae et, Ace eee eae Z. ceylonicus de Saussure, 1867 
— Apical lamella of the S2 reaching the lateral margins of the same sternum.......26 
26 Body glossy and almost without punctures....Z. improcerus Giordani Soika, 1995 
=| (Body-withcoarse-arid wide punctuites ccc iccud tence ces plete cteces ane seouragtnosntettesnt 27 
27 Lateral surface of propodeum with oblique striae in the lower half... 
EY et ese APL ee ei SOIC cs is Pet N.S Oe Z. dolosus Bingham, 1897 
=; (hatetalisuriaceor propodeumsmoothat lower half tends len enueen ee neeee: 28 
28 Metasomal segments 3—6 with long and dense setae... eeeeeesceeeseeeeeeeeeeeeeeeees 
Fateosth PAN GN) Resse ihe tart seh cee testa BeRol htt Z. albopilosus Giordani Soika, 1995 
—  Metasomal segments 3—6 with short and sparse Setae .........cseseseeseeseeeeeeeeeeeeeeeees 
rey OATS Rare ct oe ee eT Z. indicus Giordani Soika, 1958 
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